Due to the change of natural conditions, the water environmental capacity presenting time dynamic characteristics. In this study, the Xuchang section of Qingyi River Basin was taken as the research object, The EFDC model was adopted, COD and ammonia nitrogen as the main pollution factor, the dynamic water environmental capacity was studied.
I. INTRODUCTION
Water is the primary basis to maintain the ecological environment for sustainable development, with the development of industrialization and the new urbanization process, the river basin water environment is facing new challenges. Some tributaries are polluted seriously and water connectivity is poor which are affecting human health and ecological security. It is urgent to focus on river basin water quality target management, effectively forecast the change trend of water quality in the river basin, explore the water quality target management mode of the river basin and improve the Scientific Management Level of Water Pollution Prevention and Control [1] - [3] .
Qingyi River belongs to Shaying River system in the Huaihe River Basin, which is one of the most important tributaries of the Shaying River. It is a very important water body applied in flood control, drainage, sewage and landscape of Xuchang city. This study on the dynamic variation of the hydrodynamics in the Qingyi River Basin is carried out to predict the water quality changes and provide the basic support for the basin water environment management.
EFDC model has been widely used in the United States, Manuscript This study is based on the EFDC model, combined with historical monitoring data and on-site mapping tools, analysis hydrodynamic characteristics of river basins, using the observed data and EFDC model, to achieve a hydrodynamic water quality simulation and further study the dynamic environmental capacity of the basin.
II. RESEARCH AREA AND WATER QUALITY PROFILE

A. Study Area
Qingyi River rises in Xinzheng City ditch grass garden, from Changge into the territory of Xuchang, flows through Changge City, Xuchang County, Wei Du District (Xuchang City), Yanling County and Luohe City, Linying County, Import into Ying River from Yanling County.
Qingyi River is 149km long( Fig. 1 ), watershed area is 2362km 2 , accounting for nearly 32.1% Ying River Basin area .The total length of 79 km river basin area is 1585km 2 in Xuchang City, accounting for 67% of the area of Qingyi River Basin. 
B. Water Quality
As can be seen from Fig. 2 , COD water quality trends are more stable from 2011 to 2013, the overall trend is decreasing year by year. The annual average data stand at 53.72mg / L in 2011 and then the number plunged to 48.35mg/L in 2013. The concentration of COD in 2012 and 2013 basically shows the low water quality in the wet season and the high water concentration in the dry season. As can be seen from Fig. 3 , ammonia nitrogen water quality changed dramatically from 2011 to 2013.The average annual concentrations of ammonia nitrogen in 2011 and 2013 were 2.21 mg / L and 2.57 mg / L respectively. In 2013, the concentration of ammonia nitrogen was higher, but the change trend in the three years was basically same. In the whole year, the concentration was relatively high in March-June, but lower in September-November. 
III. RESEARCH METHODS AND DATA
A. Model Description
Environmental hydrodynamic model EFDC is the United States Environmental Protection Agency (USEPA) recommended surface water dynamic water quality model. This model can be simulated the hydrodynamics and water quality of rivers, lakes, reservoirs, wetland systems, estuaries and oceans [4] - [8] .
The EFDC model has three primary functional components including hydrodynamics ( Fig.  4) , water-quality-euthrophication, and sediment-toxic contaminant transport and fate, fully coupled and integrated into a single software system.
B. Model Settings 1) River bottom terrain
Data of the underwater topographic data used in the model are mainly the 23 points data obtained in the field survey in 2015. Due to we have no historical river bottom terrain monitoring data in Qingyi River Basin, let's say the river bottom elevation has not changed much in recently years.
2) Grid resolution
The generation of river grid is very important to hydrodynamic and water quality simulation [9] . EFDC model can identify rectangular grid and orthogonal curve mesh, but the natural water body waterfront geometric shape is often irregular. When we carry out numerical simulation, the rectangular grid model boundary can not match the actual boundary. However, orthogonal curve mesh can solve this problem, and it can be applied to the numerical calculation of complex flow field.
The research adopt Delft 3D model to generate the mesh of the Qingyi River, and the number of meshes generated is 694, as shown in the Fig. 5 . 
3) Boundary conditions
Hydrodynamic model: Qingyi River Gaocun Bridge section and Linying Taocheng gate section of the flow has been monitored since the ecological compensation implemented in Qinghe River Basin from 2010. Weekly average flow data monitored from January to December 2013 are used during the build process.
Water quality model: During the water quality simulation, we chose the upper stream of Changge City Huangcun to Lin Ying Gaocun Bridge section. In setting the boundary of pollution sources, the daily average of pollution sources data from Xuchang City Environmental Monitoring Center to provide the daily average of pollution sources data from January-December 2013 has been referenced.
In this model 1.5 m was set to the initial water depth. The cold start mode was selected in this model.
4) Main parameters of the model
The river bed roughness coefficient of the hydrodynamic model depends on the river type. The roughness of the Qingyi River Basin was set to 0.03 after reference to the roughness value of the plain natural river. The water quality model parameters K COD and K NH3-N were set to 0.15 and 0.15.
IV. MODEL RATE AND VERIFICATION
Gaocun bridge section flow changes was simulated in January-December 2013, and compared with the measured flow in the same period to verify the rationality of the model. The results (Fig. 6) shows that the hydrodynamic simulation error of Qinghe River Basin is 30%, the relative error of chemical oxygen demand of Gaocun bridge section (Fig. 7) is 13%, ammonia nitrogen annual average relative error of simulation( Fig. 8) is 54 %, the overall simulation results are good. 
V. STUDY ON DYNAMIC ENVIRONMENTAL CAPACITY
A. Calculation of Water Environment Capacity
Water environment capacity has a relationship with water characteristics [10] , [11] , hydrological conditions, water quality objectives, pollutant characteristics and pollutant emissions and so on. For a given river, the environmental capacity will vary dynamically when hydrological conditions, water quality objectives, and pollutant emissions changes.
Considering the clear diffusion of the Qingyi River Basin in the horizontal direction, the environmental capacity was calculated on the basis of one-dimensional hydrodynamic water quality model as follow:
where W i is the environmental capacity, Q i is the river flow (m 3 /s), q i is the wastewater into the river (m 3 /s), C si is the water quality standard for the ith river section (mg/L), C i is the water quality local concentration of the section above the ith section (mg/L, u i is the design flow of the its section (m/s), x i is the distance of the i-th section(km). The dynamic environmental capacity of COD and NH3-N in Qingyi River Basin was calculated by the calculation method of water environment capacity and design conditions.
As can be seen from Fig. 9 , the monthly environmental capacity of COD and NH3-N in Qingyi River Basin shows highly in the wet season (June-September), with the environmental capacity for 746t and the ammonia nitrogen capacity for 36t. But the data declined sharply in Jan, which the environmental capacity of COD and ammonia nitrogen were 291t and 14t respectively.
As can be seen from Fig. 10 that the environmental capacity of the Qingyi River in Qingyi River Basin is the largest, and the environmental capacity in the three main tributaries is Qingnihe River> Shiliang River> Xiaohong River in Qingyi River, The COD and NH3-N environmental capacity of main stream are respectively 68% and 70% of the total drainage area. As a key technical staff to complete the "Henan province, ecological compensation and pollution compensation key technology research", "Environmental capacity of the right to use price formation mechanism and key technology research" which results have been adopted by the Henan Provincial Environmental Protection Department ; 2013 July -2014 July, as the main technical backbone of the successful application of the national major water projects, "The Qingyi River Basin water quality improvement and functional recovery of key technology integration research and integrated demonstration project" (2015ZX07204-002); currently involved or responsible for the research topic in the country (2013ZX07603004-005), "Henan Province, the basin water pollution automatic monitoring and management system", "Xuchang City thirteenth five environmental protection plan" and so on.
She won the 2012 scientific and technological progress prize three (the main completion of the first four people) for "Henan province watershed ecological compensation and pollution compensation key technology research", "environmental capacity utilization price formation mechanism and key technology research" in 2015 was identified as The leading domestic level (the main completion of the first four people), published five papers in the domestic core academic journals published five papers, one being edited monographs.
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